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Why this title?

Because everyone (more or less) 
says wood is…
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Forest Management approaching to Sustainable Development

Development that meets the needs of the present without
compromising the ability of future generations to meet their

own needs
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Wood is SUSTAINABLE

Wood is GREEN

Wood is warm

Wood is cool 🤷‍♂️

❌In terms of color…

In terms of sustainability… it depends

It is (mainly)

Marketing



Wood is SUSTAINABLE

Wood is renewable

Wood is a 0-emissions material

✅

Renewable Infinite

❌
(Low emissions, yes)



The origin of wood

Where does the wood come from?



The origin of wood – Natural and semi-natural forests



The origin of wood
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Where does the wood come from?

3.7 billions ha

0.3 billions ha

2.7 billions ha

1.0 billions ha



The origin of wood – Natural and semi-natural forests



Increasing population in a changing climate…

Source: Dumroese et al. 2015. 
Considerations for restoring temperate 
forests of tomorrow: forest restoration, 
assisted migration, and bioengineering. 
New Forests 46: 947-964.
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The origin of wood – some data (year 2015)

31% are mainly dedicated to wood production

28% are managed for «multiple uses»

Considering world forests:

30% are fundamental for soil and water protection

13% are dedicated to preserve biodiversity (natural protection)

531 billions of m3 – World wood stock

295 Gt of carbon stocked in wood



World wood prosduction – some data (year 2015)

3.96 Gm3 of wood processed at world level

1.37 Gm3 of conifers 2.59 Gm3 of broadleaves



… the effects on wood demand and forest surface



The origin of wood – Natural and semi-natural forests

Increase of forest areas Loss of forest areas<



SFO – What about Europe?

215 millions ha of 
forests (EU28)

33% of Europe 
covered by forests

Source: «State of Europe’s Forests 2015 – FAO, EFI

166 million ha

Available for wood supplyAverage annual increment (EU28) → 4.5 m3/ha

Average annual felling→ 3.3 m3/ha 

Wood harvesting does not compromise 
forest growth in Europe

WOOD IS A STRATEGIC RAW MATERIAL FOR FUTURE
(European Forest Strategy)



The origin of wood – Deforestation

Wood harvesting in managed forests is NOT deforestation

Deforestation is mainly caused by:

• New agricultural fields;

• Pastures;

• Illegal logging:



Wood and Forest sector for a sustainable development

No-renewable resources Vs Renewable resources

Principle of 
sustainability

Wood

European Wood demand
From 2010 to 2030
Extimated increase

between 10 and 200 
millions of m3

Energy

RED 2009/28/EC

20% renewable energy

Of which 42% from wood

Timber



What between forests and wood as material?

Forest management and  forest operations

Wood supply chain

Forest Wooden products



Forest Management

Aimed to maximize the benefits of forests…

Wood

Biodiversity

Soil and water protection

Recreational activities

…without compromising the functionality of forests



Forest management and forest operations objectives

Economics

Environment

Society

Productivity

Product quality

Work processes
optimization- costs

Reduction of 
impacts

Workers’ H&S 
improvement

+ health & safety
- Injuries

Ecosystem
services

+ incomes



• Soil compaction and rutting – erosion, mudflow, effects on 

regeneration and tree growth

• Damage to regeneration

• Damage to residual trees

Environmental impacts



– Forest work is considered one of the most dangerous 
occupations worldwide - included into the ‘‘hard work 
category” by ILO

– Forestry has higher accident rates than most other 
industries

– Forest operation may cause occupational disease (noise, 
vibrations, wood dust, exhaust fumes)

(Data Source: US National Institute of Health 2014)

Forest workers’ health and safety



Wood harvesting
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Felling

This is the first operation to obtain wood from 
forests. Trees have to be felled in the best 

direction

Semi-
mechanized

High-
mechanized



Semi-mechanized felling

Was born after the First World War

Largerly used in USA since 50’s

Very used in felling

In Italy from ’60 

Chainsaw



Classic felling technique

• Notch

• Step

• Hinge



Classic felling technique

• Notch

• Step

• Hinge



Harvester - componentiFeller- Harvester
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Processing

In this phase the operator divide the tree in commercial assortments to be sent

to industrial first transformation. In semi-mechanized worksites, it is carried out 

inside the forest, while in high-mechanised contexts it is operated at roadside.

Cross-cutting DelimbingDebranching



Semi-mechanized processing

Was born after the First World War

Largerly used in USA since 50’s

Very used in felling

In Italy from ’60 

Chainsaw



PROCESSOR



Chipper
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Bunching



Bunching - traditional



Bunching - mechanized

Winch
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Extraction



Sistemi di EsboscoExtraction - Aerial
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Transport





Environmental
impacts

Operational
efficiency

Product quality

Ergonomics

Damages on soil

• Soil compaction
• Rutting

• PH changes
• Carbon stock

• Regeneration capacity

Damages on residual stand

• on stumps (coppice)
• On stems (future quality)

Emissions

Effects of forest harvesting on:

• Climate change
• Air, water and soil pollution

• Human health

PM10

PM2,5

Raw
materials
extraction

Transport
and 

distribution

Use

Disposal
and/or 
recover

Final product
manufacturing 
and packaging

Raw materials
processing 

and transportInputs Outputs

CO2

Electricity

Heat

CH4

Electricity

Heat

Fuels

Machines

Wood

Lubricants

NOx

Water
SO2

… …
LCA

Forest management and wood extraction on LCA



Operational
efficiency

Environmental
impacts

Product quality

Ergonomics

• Time studies for innovative machines;

• Mechanization on steep terrain;

• Comparison between different

harvesting systems in different

conditions (CTL – WTH)

New technologies

Mechanization level as an important factor

Low

High
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Soil compaction due to forest operations

Changes in soil-atmosphere

exchanges:

•Losses in CH4 absorption

•Emission of N20

(Tepee et al., 2004)

SWS1: +10% CO2eq

SWS2: +15% CO2eq

WTH1: +3% CO2eq

WTH2: +9% CO2eq

CH4 (IPCC, 2001) N2O

SWS: 30%  - WTH: 13,5% (Lucci, 1987)

SWS: 32%  - WTH: 19% (Picchio, 2016)
Compacted surface





















Fagus sylvatica (Beech)







Castanea 12 sp. in Europa, America e Asia (emisf. boreale)

• Aspetto: Grande albero, assai longevo. Portamento e fusto a sviluppo variabile. 
Chioma molto espansa, rotondeggiante; fogliame denso

• Ritidoma liscio da giovane, poi rugoso e fessurato, grigio-marrone

• Rametti glabri e lucidi, con lenticelle ben visibili; gemme ovoidi

• Foglie grandi (fino a 20 cm), ovato-lanceolate, acute, con margine dentato, con 
breve picciolo, vischiose (peli ghiandolari) da giovani

• Fioritura tardiva. Fi. masc. in glomeruli su amenti eretti (spighe). Ciascuno con 
molti stami (8-12) e un piccolo perianzio 6-lobato. Impollinazione entomofila 
(emanano odore intenso)

• Fi. femm. alla base di amenti misti. Riuniti a tre dentro un involucro di squame. 
Ciascuno è formato da 6(9) carpelli bi-ovulati 

• Frutto. Si sviluppano in media tre  frutti (uno per fiore, aborto di numerosi 
ovuli), avvolti in involucro grosso, spinoso (riccio), semi-deiscente Frutto: noce 
arrotondata, marrone, edule. Ricca di amido dolce. Importante per molti animali 

• Germinazione: ipogea 

In Europa esiste solo C. sativa (castagno)



Castanea sativa
(Chestnut)






